"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0 
paar Tb iets gcse Ohaeotsce PU pac bard nike: P Ppa GARE wate ier Sree: 


FS SPSS RASTER NS Ng SS ue ene — 


ee ee ee 
<2 Le 
nae { a ae a oe 


A. Ye.V. 

OG OLY A Tele; SLONIMSKIY, Gols; RESTSOV. 

ene nae Drarfiz.khim. 30 
fhe mechanisa of fluidity of polymer formation- . (uizh 103 ) 
no.821903 Ag '566 


4 Institut 
1 Fiziko-khimicheskly inatutut iment L.Ya.Karpova 
‘ Moskvae 
bale) ahlennosti, 
lead (Polymers) 


Sn rr : } 


SE, RRA SEAR Yr 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0" 


"APPROVED FOR RELEASE: 08/25/200 CIA-RDP86-00513R001651920007-0 


PRICE PRET BSA ES TEPER REIS 


cat : eat ae "Plastic flow of poly (viny ‘chloride’ under the action ‘of 
Es 7 _ large forces. . V. poly (nyt and ve fova.. Doklady_” 


. Akad. Nauk: SS WSRTAIN8,. se Plastic’ low 

: measured-at elevated temp. under lab. conditions niay be 

3 affected by progressive development of structuze evéen/during 

~ the short test duration; :this may account for the apparent 

y- absence of true plastic flow ix poly(vinyl chloride) ‘plastic. 

: : . However, when it is used industrially, it can be milled and 
“ Le } pressed, and it does show plastic-flow properties. The ma- -_ 
terial is usually pressed by the application of large sudden. 

ee ; . _-} forces (blows) of up to 800-1000 kg./scj.cm.; this fact shows 
gieas 238 : : ‘ ! that the plastic flow unobserved at relatively low stresses —- - 
' a ; ; does exist at the high temp. andi.pressure. Polyvinyl 
: : j solubilities were accordingly compared at 180°, previously ~ 

| milled and unmilled materials being studied. Thé unmilled 
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-} material became insol. at 180° in 40-6) min., while the soly.. 0.) : 

of samples milfed at that-temp. was found unchanged after 

‘ several hrs. of milling, The structucedevelopment proc- 

=esses must therefore be compensated.‘by mech. structure-° 

: destruction processes, and the observed plastic flow of the |; 

_.. polyvinyl samples after milling is presumably a result: of 

i combination and destruction. processes. The stmicture. 

j growth of polyvinyls is intimately connected with their oxi-. 

dation, which progresses by chain :mechanism, and free ~ 

radicals must; therefore, be farmed ‘ander the impacts. of - 

i large forces. The free radicals will interact with polymer: | 

. ‘mols. with the production of a brawched structure, Ma- 

| tesiais inhibiting or initiating- oxidation should therefore _. 

“strongly affect equil: between the structure growth and its. 

: destruction, and also the chemically produced plastic ow; — 0: * 
. this has been contirmed. cs AWS 
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KARYAKINA, NoI.; KARGIN, V.A.; SOGOLOVA, T.1. 


Effect of the molecular weight of film-forming substances, 
solvents and plasticizers on stresses in lacquer films, Khim. 
prom. no.5:265+268 Jl-Ag ‘576 (MIRA 10:12) 

(Molecular weights) 

(Strains and stresses) 

(Lacquer and lacquering) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0 


BSE SSSR YUN 1 SASH, SAMUEL Sere 


= 


Peano td 


SLONIMSKIY, G. L. and SCCOLOVA, T. I. and KARGIN, V. A. 
! } _SOGCLOVA, S222 


"The Particularities of Flow in Polymers." 


TITLE : General Meeting of the Department for Chemical 
Sciences of the AH USSR Held in May 30-31, and 
June 28, 1957. 


PERIODICAL: Izvestiya AN USSSR, Otdel. Xhim. Nauk, 1957, ur ll, 
pp. 1416-1419 (USSR) 
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© established during mill. 

certain conditions, caused by ax interaction of the 

free radicals with the mel. chains and by oxidation prozesces,. 

Poly{vioy! chforide) mixts. ore very sensitive to admixts, 

which can inhibit or initiste chain-oxidation procecsey, 

Inhibitors displace the equil. tawarifa the destruction dda, : 

‘aud fayar the chem. flow, while subtance: which oct as: 

‘sources of free radicals initiate oxidation processes. and 

ower the chem. flow, Chen: fow pracessés eppear ta be’ 

‘common to all-systems in which conjugated destruction: 

recombination processes can develop. “The 2sual flow con-! 

cept as a prerequisite for milling of polymers must be re- 

- placed by a wider concept which will include the cher, 

ow, produced by 2 vupture and recombinatiag of chain 

mols. This pracess can consist tot only ina destruction of 

branching, or a deterioratlon of plasticity, tut also in a re-. 

cuperation of plastic properties, A simultaneous adda, of 
inhibitors ard monomers offers possibilities uf wide changes _ 
in mol. wts., branching, and Spatial structutiziag of poly- * 

* qners, Stembere— 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0" 


fe sss & Rel ; of gutts-! .- 


_.Distirs 4E20(§)/4B45/ pe a OE ech.} 
Ee BBYYAEAE Sg ae urizatio 1 ¥ 


pro: es an 


ech. 
] i Aston ability. 37 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0" 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0 


2 icecreae Ls < 
pI CMEN CePA BNA ae RSLS AR Eh TOS SATEEN MPAA ERATE 


VOGELev Oy [ef ete a act ee 
~ \Xfelation habveen, the qmechanles! properties of “strectisz, 
- fred’* gutta-perc id the conditions of cross-liakage form > 
i ‘ solo A. Ea 


‘ton. acy, T. nd V, Rargin 
ee). 7 Fide, . 
ST z : 


KE IY, 20s oF. rece zg abstrect— fe ee 7 
Gutta- (I) Gin the amorphous state) was vulcanized = . . ey 
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phase condition of the films during the development of the. 
structure. “The erysta..of I from -the amorphous state was 
reduced by vulcanization by all methods. With about 4% 
combined $ all ¥ was amorphous. During the development 
of the amorphous structure the no. of cross linkages and the - 
RRO pee Re ne eee eee degree of disorder of the chain mols. were both important, . 
: a _...... The properties of the amorphous polymers of L-with-varying —-----— 
: degrees of disorder were different. ‘The vilicanization of: - pamaye ees ee 
: . I-did not result in any reduction of crystallinity, , ee 
witich was retained even with 5.6% combined $, but after. 
being heated to above its m.p. and subsequently cooled the. 
-yuleanized eryst. I developed 2 markedly amorphous struce, 
‘ture... The properties of I depended on the exient of crysin., 
} | and crosslinking and permitted an estn, of structure forma- 
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"High Polymers Obtained Using Organozetallic Complexes Containing 
Lithium and Titanian” paper No. N7, submitted at the International 
High-Polymer Conference, Nottingham, 2:-24 July 1956 
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SOV/58-59-8-17745 
Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 110 (USSR) 


AUTHORS : Kargin, V.A., Sogolova, T.I. 


TITLE: On the Chemical Flow of Polymers 


PERIODICAL: In the symposium: Probl. fiz, khimii, Nr 1, Moscow, Goskhimizdat, 
1958, pp 18-21 


ABSTRACT: The process of the flow of structured polymers, which is called chemical 
flow, is explained by breaks in the chemical bonds of the molecular net- 
work under the influence of sufficiently great forces, As a result of 
the fact that the process of flow is in this case accompanied by breaks 
and recombinations of the molecular chains, the possibility arises of 
regulating the molecular weight of the polymer in the process of its 
remaking by means of introducing into the polymer substances which 
destroy free radicals (in order to reduce the molecular weight) or 
substances which can be polymerized and which can build up new chains 

Card 1/2 at the broken extremities of the macromolecules, The processes of the 
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SOV/58-59-8-17745 
On the Chemical Flow of Polymers 
mechanical breaking and recombination of chemical bonds explain the mechanism of 


the percussion compression of polymers and lead to the possibility of producing 


materials which do not flow under ordinary circumstances, 
A.N. Genkin 
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Kargin, V. Aes Member, Academy of Sciences, sov /20-120~6-31/59 
Aykhodzhayev, BE. I. 


in Amorphous State (Svoystva gutta. 


perchi v amorfnom sostoyanii 


PERIODICAL: 
pp 1277 - 1279 (USSR) 


ABSTRACT: 


Doklady Akademii nauk SSSR, 1958; Vol 


In the paper under review 
influence of the degree 0 


420, Nr 6, 


it is attempted to determine the 
f ordering of chain molecules upon 


the properties of a polymer. Guttapercha, which is a natural 
crystalline polymer, was used in this investigation. Different 


states of ordering could be fixed by 4 vulcani 


temperatures. The vulcanization was carried out at 143° by 
finely dispersed sulfur, at 70° and 20° in $,Cl, vapors and at 


20° by mixing a solution of 
a solution of S,Cl, in ether. 


guttapercha in cel, and by mixing 


guttapercha vulcanized under different conditions are presented 
in a table. By means of fixing the different states of gutta- 
percha at different tempera 


tures it was possible to determine 
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Properties of Guttapercha in Amorphous State sov/20~-120~6- 31/59 


ASSOCIATION: 


Card 2/3 


the mechanical properties of guttapercha during the transition 
from the competely disordered state into the completely ordered 
state, According to the evidence presented the degree of 
amorphism of structured crystalline polymers is not only dependent 
upon the quantity of the formed transverse bindings, but to 

a high degree also upon the state of the polymer during the 
structuration process. The smaller the structuration of the 
polymer, the less thorough will be the subsequent crystallization. 
At a given content of bound sulfur two completely different types 
of bound guttapercha with entirely differing mechanical and 
physical properties can be obtained. At higher vulcanization 
temperatures a better ordered arrangement of the chain molecules 
is fixed. This corresponds to an increased deformability, to 
smaller values of Young's modulus and of the vitrification 
temperature, There are 1 figure, 1 table, and 11 references, 

7 of which are Soviet. 


Fiziko-khimicheskiy institut im.L.fa.Karpova (Physicochemical 
Institute imeni L.Ya.Karpov) 
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SUBMITTED; March 4, 1958 


1. Polymers~-Properties 2. Polymers--Molecular structure 2. Polymers: 
-~Temperature factors 4. Polymers--Mechanical properties : . 


TITLE: Gutta-percha 
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Macromolecular polymers of ethylene obtained from mixtures of 
lithium organic compounds with titanium tetrachloride. Vysokon. 
soed. 1 no.l:152-156 Ja '59, (MIRA 12:9) 


1. Fiziko-lhimicheskiy institut im. L.Ya.Karpova. 
(Ethylene) (Lithium organic compounds) (Titaniun chloride) 
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KARGIN, V.A.; SOGOLOVA, T.1I.; TALIPOV, G.Sh. 


Plasticization of crystalline polmers. Part 1: Plasticization 
of isotactic polystyrene and polyethylene terephthalate. 
Vysokom.soed. 1 no.11:1670-1677 N '59, (MIRA 13:5) 


1. Fiziko-khimicheskly institut imeni L.Ya.Karpova. 
(Styrene) (Terephthalic acid) 
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s/190/60/002/007/013/017 
B020/B052 


AUTHORS: Kargin, V. Ae, Sogolova, T. I. 
TTR NEP FEES Re 
TITLE: The Bffect of Fillers on the Meiting Points of Crystalline 
Polymers 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 7, 
ppe 1095-1098 


TEXT; High-density polyethylene (with a melting point of 140°C) was in- 
vestigated. Compounds were chosen as fillers as do not react with polye 
ethylene, and whose melting points are considerably higher thah that of 
polyethylene. These fillers were introduced into the melted polymer by 
calenders, and remained in the solid state. Hence it could be assumed that 
they affect the crystalline state of the polymer, without, however, ite 
pairing the structure of the chain molecules..Since the change in the 
crystalline state mainly affects the melting point, the effect of the 
filler addition on the melting point of polyethylene was investigated 
first. Therefore, the deformability of the crystalline polymers with dif- 
ferent filler amounts in a wide range of temperatures, was investigated by 
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89029 
The Effect of Fillers on the Melting Points of s/190/60/002/007/013/017" 
Crystalline Polymers B020/B052 


dynamometric scales (Ref. 3). On the basis of the thermomechanical curves 
obtained (Fig. 1), the effect of the filler on the melting point of 
crystalline polyethylene was investigated. The addition of anthracene, 
anthraquinone, coke, quartz powder, KCl, aluminum naphthenate, asbestos 
powder, PbS et al. in different amounts do not affect the melting point of 
crystalline polyethylene. The mechanical properties of polyethylene 
(strength, elongation), however, change within a wide range (see Table). 
The independence of the melting point of crystalline polyethylene from 

the use of chemically inert, solid fillers, and at the same time the change 
of a series of mechanical properties prove that solid fillers only de- 
compose the secondary structures in the polymer, the structure of the 
primary crystalline range remaining unaffected. The decomposition of the 
crystalline polymer structure by the addition of substances which chemical- 
ly react with it, was investigated in the crystalline polyamide [-548 
(G-548) (melting point of 160°) by compounds which are solid at room 
temperature and have different degrees of dissociation (tungstic, oxalic, 
and phosphoric acids). For a comparison, the weakly dissociated formic 
acid was also used. The thermodynamic curves of these mixtures are shown 
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in Fig. 2. It was found that the melting point of the crystalline poly- 
amide was reduced, Finally, metal oxides (cao, ZnO, MgO, VO ) were used 


as fillers for the crystalline polyamide, They Slightly affect the 

melting point, but considerably increase the flowing point of the polymer, 
. The addition of larger quantities of metal oxides as fillers causes the 

formation of Materials which are highly elastic or Solid above the melt- 


metal oxides in crystalline polymers, they lose their fluidity altogether. 
There are 3 figures, 1 table, and 3 Soviet references, 


ASSOCIATION: Fiziko-khimicheskiy institut im. L,. Ya. Karpova 
_ (Physico-chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: March 21, 1960 
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TEXT: The effect of the shape and dimensions of the filler particle on 


the properties of polymers was § 
butylene (molecular weight 670,000) and 
phthalate) fiber, diameter 20m and 3 - 10 mm long. 
stability of the lavsan fiber remains unchanged even at temperatures 
above the vitrification point’ and the flow po 
is, therefore, a convenient filler material. 
chanical studies thet the flow point of the system, even with a relatively 
low fiber content of 5 - 10%, is raised by the introduction of the fibers. 
When the fiber length had been raised from 3 to 10 mm and the fiber con- 
centratien to 30 - 40%, the flow point of the system increased. The 
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Sogolova, T. I.; Metel'skaya, T. K. 
Reap cess emer 


Effect of anisodiametric-particle fillers on the properties 
of polymers 


Vysokomolekulyarnyye soyedineniya, v- 3, no. 9, 1961, 
1428 - 1429 


tudied on a system consisting of polyiso- 
"“lavsan" (polyethylene tere~ 
The dimensional 


int of polyisobutylene, and 
It was shown by thermome- 
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AUTHORS: _Sogolova, T, TI... Candidate of Chemical Sciences, Slonimskiy, G. L., 
Dector of Chemical Sciences: 


TITLE: Thermomechanical method te the study of polymers 


PENIOPICAL: Zhurnal vsesoyuznogo khimicheskogo obshchestva imeni D, I. Mendele- 
yeva, v. 6, no, 4, 1961, 389-393 


TEXT: After discussing characteristics of meshanical properties of poly- 
mens in the present paper the basic principles of the thermomechanical method 
tor testing polymers are explained and the application of V, A. Kargin's dyna- 
mometric balance [Ref. 1: ZhFKh, 23, 530 (1949) ] is deseribed. Also some 
examples for the use of this method in science and industry are given, The 

ine thd jJ3 defined as a determination of the deformability of solid polymers in a 
wide temperature range under a given mechanical stress. Monoaxial compression is 
quoted as the stress most widely used in existing devices, It was first applied 
by Kargin and Sogolov in investigations of three physical states of amorphous 
iinear polymers (Ref. 1). The thermomechanical test method is widely used in 

the USSR, Devices with automatic recording and devices in which a continuous 1 ¢ 
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S decimal analytical 
in balance with the 
t of 2 mm and 4 mm in 
About 0.2 em3 of the 
of a liquid or loose 
which is fixed on the 
mechanism until the sur- 
punch, Plate, sample and 
cooling applied, At the 
and 0° to 800 C are 
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for the polymer transition from the g@lassy to the high-elastie respectively from 
the latter to the visco-plastic state, Thus by means of thermomechanical curves 
important characteristics of the polymer are quickly obtained. Also deformation 
with time ean be studied by compressing the sample at constant temperature with 
the punch, Thermomechanical curves enable the size and flexibility of the 
macromclecules and the molecular weight and the prospective use of the polymer 
studied te be determined (Fig. 3). Low-molecular polymer homologues (curves 1-3) 
ean be in the glassy or liquid state, Beginning from a certain molecular weight 
(typical for each series of homologes) the high-elastic state (curves 4-7) 
expands to the higher temperature with increasing length of the macromolecule, 
Thus the mimjnum size of the latter can be determined with considerable flexibili- 
ty, Val information§J may also be obtained from the thermomechanical 
investigations related to the effect of plasticizers, modifiers or fillers 

[see V, A, Kargin and Yu. M, Malinskiy; Ref. 5: DAN SSSR, 73, 967 (1950); 

V. A. Kargin, T, TI. Sogolova and G. Sh. Talipov; Ref. 19: Vysokomol. soyed., 

1, 1670 (1959); Ref: 26: Vysokemol. soyed,, 2, 1093 (1960], and physical "a 
treatment [see V, A, Kargin and M. N. Shteding, Ref. 6: Khim. prom., no, 2, 

10 (74) (1955); Vv. L. Karpov, Yu, M. Malinskiy, L, Vv. Mitrofanova, 3S, T, 
Sinitsin, E, E, Finkel', A, 3, Fridman and S. M. Cherntsov, Ref. 20: Khim. prom, 
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no. 6, 6/468 (1959); and also Refs. 19 and 26], such as irradiation, or 
adsorption of vapors of solvents, or aging [see Vv. A, Kargin and M, N, Shteding, 
Ref. 7: Khim. prom, no. 3, 9, 137 (1955) ], hardening and vulcanization (in- 
vestigations carried out also by V. A. Kargin and cooperators) , Thermostability 
of polymers can also be evaluated by this method, Changes in chemical compost- 
tion and structure which might take place on heating are revealed by ohanges in 
the shape of the thermomechanical curves (see Pig. 5). The first maximum of 
curve 2 (in Fig. 5) is effected by structure developments of the polymer result- 
ing in decrease of flexibility and the loss of fluidity, The other extrema are 
effected by new chemical processes of destruction and structuration with inereas- 
ing temperature, The last minimum on the curr? Gemonstrates the loss in 
elasticity of the polymer, i.e,, its solid state, Thus an industrial control 

in thermostability of different charges of teshnizal polymers oan be carried out 
by the thermomechanical method. The latter combined with other mechanical and 
physico-chemical test methods is the most effective way for the development in 
the use of polymer materials, according to the opinion of the present authors, 
There are 5 figures 32 Soviet references, 
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AUTHORS: Kargin, V.- Aes Sogolova, T. I., Metel'skaya, T, K. 


TITLE: Effect of fillers with anisodiametrio particles on the 
properties of polymers. I 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no- 4, 1962, 601-604: 


TEXT: The effect of the shape of filler particles on the mechanical proper=' 
ties of polymers was studied with polyisobutylene (molecular weigh’ : 
670 000 and 1 400 000) filled with "Lavsan" fiber (polyethylene tetraphtha- 

late; fiber diameter 20", length 25-75 uwto 10 mm). Tensile tests with 
films pressed at 80°C showed that strength of the samples and their : aa 
modulus-50 are already increased at low filler concentration (up to 10%), 
and that the tensile strength of the samples increases with increasing 
length of the filler fibers. In compression tests with tablets pressed at 
140°C the yield temperature was found to decrease at relatively low filler 
content (up to 15% by weight) and a fiber length not exceeding 1004. This 
may be explained by the effect of the filler on the secondary structures 
existing in amorphous polymers. In the case of longer fibers (3-10 mm), 
the yield temperature js increased, i. @., the properties of the high- 
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particles similar to colloids. When introducing anisodiametric particles, £e) 
a correlation between the increase of yield temperature and strength was 
ascertained. During solidification of the polymer its molecular weight is 

of great importance. Solidification is greater with lower molecular weight 

of the polymer. The strength of the polyisobutylene samples with different | 
molecular weights and an equal weight of filler is, however, equalized when ; AS 
filler concentration is inesreased. Materials with properties required for i 
further processing may be produced by altering the length of the filler : 
particles and the filler content. There are 1 figure and 2 tables. The ' 
English-language reference is: P. Flory, J- Amer. Chem. Soce, 65, 372s 4943. 


i 

i 

polymer "liquid" of polyisobutylene are affected by size and shape of the | 
| 

| 


ASSOCIATION: _Fiziko-khimicheskiy institut im. L. Ya, Karpova (Physico- | PF 
chemical Institute imeni L. Ya. Karpov) Xx 
SUBMITTED: . April 1, 1961 | 
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vee i 

eituut Rolaxation etfects in crystalline polyolefins 
eERIODICAL: vysoxonolekulyarnyy¢ soyedineniyay ve qd, no. 5s 1962, 


138-142 


monm, The yehavier of polyethylene and polypropylene. under periodic 
Was investigated ver a wide range of temperatures. The tests 
5, Lazurkiny 


4 


Force action 
were made in an apparatus devised by Aleksandrov and Gayev Yu. 
“hn. tekhn. fiuixi, 9s 1261, 1939). A force was applied at frequencies of 
1 405 400, and 14000 cycles per inute , temperature Was varied from -80 to 
4ao°c, Uncer such conditions, polypropylene was found to possess & proad 
gq. (flow sempercture)- An attempt was made to ascertain jnhowfar the 
ts obtained gepended on the polymer gtruc ture. For this purpos®) the | 
nors jnvestigatec: (1) polypropylene (200°C, 166 ke/om”)3 (2) hard 
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Relaxation effects in crystalline ..-. B110/B108 : 
yoropy lene (200°C, 166 kg/om) 5 (3) amorphous polypropylene; (4) iso- 
polypropylene (200°C, 166 kg/em") ; (5) ethylene-propylene copolymer 
dna 200 °C3, 166 xg/om) ; (6) low-density polyethylene (170°C, 166 kg/em™) 3 
nich-density polyethylene (140°C, 166 re/en’). The maximum goecitia 


2 2 ‘ 

e of samples 1, 2, 41 6, and 7 was 9.6 kg/om’, and that of samples 3; 

us 5 kg/cm*. Deformation increased substantially from o°c onward, | 
4 


a mnaximun at +30°C, and finally decreased again as & result of 
crystallisation. @ae whole sequence of relaxation processes %a& found to | 
occur on amorphous polypropylene. Owing to the low molecular weight, the 
flow temperature tT. was shifted to lower temperatures. Both high-density 


ov-density polyethylene possessed 4 proad relaxation spectrum between - 
3 Samples of more irregular shape were obtained by increasing the | 
opylene copolymers. Crystalline polymers 


ple of withstanding strong deformations. 
it is necessary that relaxation processes be taken into 
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account when using articles made of crystalline polymers. ‘There are 2 
figures and 1 table. 
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3101/3110 
AUTHORS : Kargin, V. Acy Academician, Sogolova, ~, I., and Talipov, G: 
Sn. > 
TITLE: Structure formation in crystalline polystyrene 


oBRIODICAL: Akatemiya nauk SSSR- Doklady, v- 142, now 3s 1902 ces 


peExt: The authors studied the formation of supermolecular structures in 
crystalline, isotactic polystyrene. The sample was fused onto an object 
glass, provght te test temperature (120, 145, 175 c) in a thermostat, 

and the structure formation was investigated and photographed in polarized 
Light with 200 - 600fold magnification by means of an MUH-8 (MIN-8) ue 
microscope The structure formation was found to be 2 complicated process,~ 
not ceasing with the formation of spherolites- Spherolites both grow and 
aggregate. At high temperature and prolonged crystallization, the number 

of growth centers is gmall, and regular spherolites are formed without 
disturbances; At low temperature, the growing rate is low but the number 

of centers is large. In thig case, aggregation to bands takes place 

(tength 25 - S00p, width 1 - 1201). Spherolites united to bands gro# only 
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in width (possibly also in thickness) until laminae are formed and the 
growth ceases, ‘The bands in one lamina are ordered, but their position 
in superimposed laminae does not coincide. The time of crystallization 
has the same effect on the formation of Supermolecular structure as 
temperature has. Thus, systems of a desired structure can be produced. vA 
No molecules or molecule packages but soherolites of the order of 

magnitude of colloidal particles act as structural units in polymer 

systems. A similarity with the formation of gels and jellies is assumed. 

There are 4 references: 3 Soviet and 1 non-Soviet. The reference to the 
Snglish-language publication reads as follows: F, Dannusso, G. Moraglio, 

J. Polymer Sci., 24, 161 (1957). 


— 
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B101/B110 
/5,. ~/00 
AUTHORS: Kargin, V.A-, Academician, Sogolova. ~.I., ang Talipov. G.Sh. 
TITLE: Structure formation in plasticized erystalline polystyrene 
PERIODICAL: Akademiya nauk SSSR. Doklady, v- 142, no. 4, 1962, 844 845 
TEXT: Investigations of the supermolecular structure of nonplasticize¢ 
polystyrene (DAN, 142, no- 3. (1962)) showed that secondary structures; 


panés or lamelias, composed of spherolites, 


The effect of plasticizers on structure 


of polystyrene (PSt) was now investigated by the same method at 720; 
data were found for the spherolite dimensions 


and 175°C. The following 
(in microns ): 

Duration of 
crystalliza- 
tion, min 
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A = cetyl chloride; B = dimethyl phthalate; C = dibutyl sebacate Thus , 
an increase in size of the spherolites occurred for all plasticizers. the 
formation of bands or lamellas, especially above 120°C, being suppressed. 
The effect of plasticizers was less marked at higher temperaturss 

(175 - 215°C) since under such conditions the spherolites are qui 
growing even in nonplasticized PSt. The strength of plasticiz 
creased with increasing plasticizer content (Fig. 4). kK ray 
initial and plasticized PSt showed only slight differences 
the effect of plasticizer does not consist in a change of the 


? 
om 


wey om 


crystalline structure (of the spherolite) of the polymer but i 

Sion of secondary-structure formation. This aiso causes a réduction in 
strength which was investigated at a temperature 25°C higher than the 
vitrification temoerature. There are 4 figures, ' table, and @ Soviet 


referencas. 
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B101/B136 
AUTHORS: Kargin, V. 4., Academician, Sogolova, T. I., Pavlichenko, N.P. 
TITLE: Peculiarities of stress relaxation in isotactic crystalline 


polypropylene 
PSRIODICAL: Akademiya nauk SSSR. . Doklady, v. 147, no. 2, 1962, 407-409 


TakT; Films of crystalline polypropylene were stretcned by 8% at 140°C, and i 
the stress-versus-time curve was plotted. Within the first five minutes the , 


stress fell rapidly from ~-120 to ~ 30 ke/em", followed by a second drop in Ue 
stress after 2.5-3.5 hrs. An investigation of ‘the deformed surfaces and : 
cross sections of the samples snowed cracking perpendicular to the direction 

of stress and formation of larger spherulites than in the case of unstretched 
film. No cracking occurred with amorphous polypropylene. Conclusions: The 
first drop in stress is due to fast relaxation processes such as generally 

accur in polymers. Thereupon supermolecular structures and cracks are 

formed which reduce the actual cross section and cause the second drop in 

stress. In the formation of irreversible deformations, structural elements 
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are displaced under the action of 


forces exceeding the strength of the 
material. There are 4 figures. 
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"AgCESSION NR: AT4020702 §/0000/63/000/000/0107/0113 
AUTHOR: Kargin, v. A.; Sogolova, T. |e; Pavlichenko, N. P- 
TITLE: Stress relaxation in tsotactic polypropylene 


SOURCE: Karbotsepn eye vy*vokomol ekulyarny*ye soyedineniya (Carbon-chain macros 
molecular abowadart sbornik statey. Moscow, Lzd-vo AN SSSR, 1963, 107-113 


Topic TAGS: stress relaxation,” polypropylene, isotactic polypropylene, crystal- 
line polypropylene, crystal stress, irreversible deformation, microphotography 
ABSTRACT: In order to determine the presence of irreversible deformations in ° to 
crystalline organic polymers, 0.7 mm films of isotactic crystalline polypropylene, 
prepared with TICls + Al (CoHs) 3 as a catalyst, were pressed under a load of 70 
kg/em2 at 200C and were then tested for stress relaxation at different tempera- 
tures and deformations not exceeding 15%. - At 120-160C, polypropylene was found 
to undergo marked structural changes, 45 shown by microphotography- The develop- 
ment of an irreversible deformation in polypropylene ts due not only to the dis- 

t of the macromolecules or chain bundles, but also to the displacement 

r structural elements. These displacements are accompanied by the ap- 
pearance of cracks and the failure of the whole sample. Orig. art. .has: 
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Paleyeva, I. Yeo; Paleyev, 0. A. ao. 


a 


TITLE: Polymers of ethylene prepared by means of organocadmiun-titanium tetra- 
nara ae 


SOURCE: |Vy*sokomolekulyarny*ye soyedineniya, V+ 3, no. 6, 1963, 846-819 
TOPIC TAGS: polymers, ethylene, organocadmium compounds, titanium tetrachloride, 


polyethylene, dioxanates 


: ABSTRACT: The polymerization cf ethylene was conducted in a reactor filled with ‘| 
‘ ethylene gas to which were added 300 ml of hexane and from 0.025 to 0.007 Mol/liter 

of an organic cadmium compound, cooled to -30C, and followed by dropwise addition, 
under constant stirring, of a titanium tetrachloride solution in hexane, ina ratio 
C-Me/ TiC] sub 4= 1/1. The highest yields were obtained with (n-C sub 4 H sub 9) 
-gub 2 Cd and (p-CH sub 3 C sub 6 H sub 4) sub 2 Cd, and it was observed that con- 
plexes of the cadmium compounds with dioxane were equally effective. In comparing 

the polymerization processes conducted with diphenylcadmium and phenyl cadmiumiodide 

it was found that the yield of an essentially similar polyethylene amounted in the 
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‘latter case to only one-half of the one obtained with diphenylcadmium, thus reveal~ 
ing the equivalency of the same radicals in the organometallic component in the : 
catalyst and the essential role played by their number. The obtained polyethylenes - 
‘were essentially white powders. Thermomechanical studies were conducted on films 
obtained at 180-185C and 90-100 atm, which were stretched in one direction. It was 
found that the polymers possessed sufficiently high values of. recrystallization 

stress and tensile strength and high stretch and softening point values, the latter 

in the 130-135C range. Orig. art. has: 2 tables. 
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_ | MITLE: Effect of fillers with particles of irregular shape on the properties of 
"3 polymers. II. 
| SOURCE: Vysokomolekulyarnyye soyedineniya, Vs 5» N06 6, 1963, 921-924 


i TOPIC TAGS: reinforcement, filler, polyvinyl alcohol, glycerin, V2.0, sol, sol 
. lifetime, filler particle shape, asymmetrical secondary structure ~ 


! ABSTRACT: The reinforcement of polymers with fillers composed of particles of 
. drregular shape and a thickness commensurate with bundleg-of the polymer molecules : 
- has been studied. Experiments wore conducted with filmstprepared from polyvinyl 

‘ aleohol|(PVA), plasticized with glycerin, and an aqueous disporsion of V50.. 
“Freshly {prepared V0, sols are amorphous, with particles of irregular shaps. The 

‘ gols become crystalline after a time, and needlelike particles 10 to 20 % thick, 
with length increasing with time, are formed. Thoir length can be controlled by 
changing the lifetime of the sol. The growth of the particles practically coases 
-4n the viscous polymer medium. Experiments conducted with PVA plasticized with 
28% glycorin (tensilo strength, 200 kg/cm?) showed that the otrength of tine 
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specimens increases by about 50 to 100% with an increase in sol concentration of - 
: up to 10% and, to a certain extent, with an increase in the particle length. 4 

: ‘highly reinforcing effect is produced only by particles of irregular shape; the 
‘effect of crystalline V0, is very slight. It was shown by analysis of PVA 
‘plasticized with 45 to 50% glycerin (tensile strength, 90 xe/en? that the re- 
-inforcing effect of the filler is higher in polymers with a lower strength. 

/ Microscopic studies revealed that after 72 hr pure V205 sols develop asymmetrical 
secondary structures similar to those of polymers and that these structures renain 
“4n the presence of PVA. The increase in the reinforcing effect of V205 sols with | 
an increase in sol lifetime can be ascribed not only to the presence of irroguiar 
‘particles, but also, to a certain extent, to their aggregation into asymmetrical 
secondary formations. Orig. art. has: 2 figures» e 
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TITLE: + supermoLecular structure of plasticized and gonplasticized crystalline 
polystyrene 


SOURCE: yyssoxomoletalyarny"y® soysdineniya, V- 5, no. 12, 1963, 1809-1816 


ry 


TOPIC TAGS: polymar, polystyrene crystalline, polysvyrens, plasticized crystal= - 
Line polystyrene, plasticization, plasticizer, secomiary sbructurs, globule; 
sonerolite, bundle, rod; supermolecule structure formavion, plasticized polystyrene 
aechanical property, polymer mechanical property, phthalic acid dimethyl ester, 
cabvyl chloride, supernoLecular structure 


ABSTRACT: ‘The supermolecuiar structure of plasticized ( dimethyl-phthalate and 
cetyl chloride plasticizer) and nonplasticized crystalline polystyrene has been 
spucied in somperature intervals fro 110-2150 and at crystallization durations of 
10 to 150 minutes. The spructure-Loriwi.ns process was observed unier 4 polarizing 
microscope MINeS with a 200-600 magnif jeation. A new type of structuralizstion was 
discovered, in which spherolives serve as jnitial structure units, commensurable 
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in dimension with the colloidal particle size. It was found that the plasticizer 
has a substantial effect on the nature and dimensions of crystalline polyrer 
secondary structure, and a definite correlation was established between plasticized 
polymer macrostructure and its mechanical properties. Orig. art. has: 16 micro- 
photographs and 1 chart. 
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TITLE: Investigation of supermolecular structure effect on mechanical properties af 
crystalline polymers 1. Production of various supermolecular structures during 
formation of gutta-percha films and study of their mechanical properties 


“SOURCE: Vy#sokomolekulyarny#ye soyedineniya, v. 6, no. 1, 1964, 165-168 


TOPIC TAGS: supermolecular structure , gutta percha film, crystalline polymer, 
melt’, optical microscope, mechanical property 


ABSTRACT: Conditions for production of films with various supermolecular struc- 
tures have been studied. Films with varying hechanical properties can be 

produced from the same crystalline polymer. The gutta-percha test films were 
produced both from melts and solutions, using as solvents: benzol, CCl, and 
tetrachloroethane. The structure of the films was investigated under the optical 
microscope MIM~8M and MIN-8. The mechanical properties of these films have been 
shown to depend upon their supermolecular structure. It is stressed that relations 
between mechanical properties and the nature of the supermolecular structure can be 
ee cryyeenec most effectively by. varying only one of the factors determining the 
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| TITLE: Investigation of the effect of supermolecular structure | 
| on the mechanical properties of crystalline polymers. 2. Nature 
} :of spherulite structure breakdown and mechanical properties on 
: | repeated gutta-percha film deformation 
| 
| 
{ 
H 
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‘SOURCE: Vy*sokomolekulyarny*ye soyedinentya, v. 6, no. l, 1964, 
169-173 


‘ TOPIC TAGS: spherulite structure, repeated deformation, gutta 
‘percha filn, supermolecular structure, supermolecular stress, super 


molecular strain, film deformation 


ABSTRACT: The character of the spherulite-like structure breakdown 
‘of gutta-percha films by repeated deformation has been investigated 
‘under microscope MIM-8. It is shown that mechanical properties of i 
‘gutta-percha films may be changed over wide ranges by repeated defor-: . 
mation in mutually perpendicular directions. The supersolecular 4 
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! 
i 
| 
‘structure of gutta-percha films changes after the first 
stretching, as seen from corresponding experimental stress-strain | 
curves. It is shown that recovery of the initial supermolecular 
structures by heating the deformed films in nitrogen at 60C for 
(1 hr makes it possible to obtain gutta-percha with practically iden- 
| tical mechanical properties as those of the initial films. Orig. | 
-art. has: § figures and 2 tables. 
| 
| 
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‘TITLE: Structure formation in and mechanical properties of 
‘chloroprene rubber 
SOURCE: Vy*sokomolekulyarny*ye soyedineniya, ve 6, no. 6, 1964, : 
: 1022-1027 ’ : 


! TOPLC TAGS: crystallizing polymer, polychloroprene rubber, 
‘Nairit A, polychloroprene film, structure formatian 


ABSTRACT: Structure formation in crystallizing elastomers as ex~ 
“emplified by Nairit-A (polychloroprene rubber) films about 200 wu 
thick has been studied to establish the relationship between mechan- 
fecal properties and the supramolecular structure of the elastomers. 
The f£ilrs were ptepared by evaporation from various solvents and 


the orece:s of structure formation in individual specimens under, 
verious conditions was observed with the MIN-8 microscope. It was 
Shown ° at dendrite structures, cruciform erystals, and crystals with 
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‘regular faces are formed at the Film surfaces. The growth of these 
supramolecular formations ceases after about 150 hr of erystalliza~ 
‘tion. Simultaneously, 4a fine spherulite structure is formed in. much 
‘of the body of the film; this process stops after approximately 220 hr. 
A considerable strennthening of films observed after termination of 
the growth of the larper supermolecular structures was ascribed to 
spherulitization of the films, [It was also shown that in the case 
‘of Nairit-A spherulitization of a crystallizing rubber and the presenc 
of larger supramolecular structures does not cause a loss of the 
elastic properties and does not hinder development of sinpnificant 
reversible deformations in these elastomers. It is concluded that 
‘the elasticity of crystallizing elastomers is due not only to the 
elasticity of individual macromolecules, chain bundles, ribbons, and 
fibrils but also to the elasticity of more complex supramolecular 
- formations —™ spherulites, dendrites, and even crystals with regular 
“¢acas. Orig. art. has: 2 figures and 1 table. 
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AUTHOR: Kargin, V- A., Sogolova, T. I., Nadareyshvili, L. I. 


TITLE: Effects of the spherulite structure breakdown pattern on the mechanical properties _ 
of isotactic polypropylene in a broad temperature range 


SOURCE: vy*sokomolekulyarny*ye soyedineniya, V- 6, no. 8, 1964, 1407-1410 


“TOPIC TAGS: polypropylene, isotactic polypropylene, polypropylene film, spherulite, 
spherulite breakdown, polymer mechanical property, polymer structure 


ABSTRACT: A d isotactic polypropylene containing 88% of the isotactic fraction, 
5% of a low-mol d 7% of the atactic fraction, molten at 180C, was gradually - 
cooled to 80C in ; ing which films, 40-100 p thick, witha spherulite 
ere prepared to investigate the relationship between 
ial and the condition of the spherulite structure. 
cture were examined with a MIN-8 optical microscope in 
,a series 50, 70 120 and 140C, in which film samples 
were stret i eter, at a rate of 3 cm/min. Depending on the 
temperature, uni ial fi d various changes in the film structure and 
mechanical proportics. plex pattern, are discussed 
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in detail and shown in photographs. At 20C brittle breakdown takes place with the spheruliteg 
remaining practically intact. At 50-70C considerable deformation with necking occurs, 

but with retention of the central parts of the spherulites and their interfacial boundaries. 

At 120C there is very large deformation, accompanied by breakdown of the spherulites 

into separate fibrils. At 140C the films breakdown at comparatively low deformation 
(breakdown of the specimen may be accompanied by fusing down of the rupture faces). 

The non-simultaneous appearance of various spherulites and supra-spherulite formations 
lead to differences in packing density, structure, size and mechanical properties of these 
elements, a consequence of which is their nonsimultaneous breakdown on stretching of the 
films. The decrease in sharpness of the neck boundary as the thickness of the specimens 
increases (other conditions being equal) is associated with the superposition of numerous 
micronecks formed in the separate structural elements of the film. Orig. art. has: 8 figures. 
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|. TITLE: Control of the supramolecular structure of polymers by arti-~ | 
to fielal seeding 


|! SOURCE: AN SSSR. Doklady*, v. 156, no. 5, 1156-1158 


TOPIC TAGS: polymer, crystallizing polymer, polymer supramolecular 


i structure, polypropylene, artifictal seeding, isotactic polystyrene, 
; | indigo, polymer supramolecular structure control, polymer mechanical 


' | property control 
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| ABSTRACT: The possibility of controlling the supramolecular structure 
i of polymers by artificial seeding has been studied for a number of 
:: erystallizing polymers, Experiments conducted with polypropylene 
containing 1% finely divided isotactic polystyrene or indigo as seed 
‘ \ showed that the desired supramolecular structures can be obtained by | 
. Seeding polymer melts. The melting point of the seeds must be lower ee 
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| ACCESSION NR: AP 4040957 , 
in : 
ji than that of the polymer, they must: not react with or dissolve in the; 
‘,polymer, and they must have the desired supramolecular structure, : 
“1 Thus, che supramolecular structure of polymers can be controlled by ; 
'artifictal seeding. .In turn, the mechanical properties of polymers | 
1 


i! 
1! depend on their supramolecular structure so that control of this 
i'structure makes it possible to produce materials with different me~ 


{chanical properties from a given polymer. - Orige arte has: 1 figure. : 
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ABSTRACT: The role of individual supramolecular structures in the 
een studied for plasticized isotactic | 


deformation of polymers has bd 
The study was undertaken to determine the effect of.4 of 
ties of polymers in: 


| polystyrens 

| supramolecular structures on the mechanical proper 
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iaxial stretching were observed with the 


SCOPE > Study of micrographs disclosed the 
and failure of individual supramolecular 
+ the deformation and failure are pighly |. 
dependent on the arrangement of the formations jn respect to the fbree 
; |field. Thus , of the mechanical properties of aniso’ =" 
ey ‘$sopic! supramolecular structures on the aipection’ of. the applied force! 

field has been shown for the first time ‘by direct experiments. Orig. 


art. has: 6 figures. ,. 
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* ABSTRACT: Flims for optical and me 
line polymers) were prepared by me 


for 2 min between two microscope 5 
number and pattern of crystal lization 
tion of cooling from 1 to 2-1/2, hrs- 


5C 


centers were 


The films were 5 
ation microscopes The results show 


d with a MIN-8 polariz 

| that in completely spherulized fllms there is 4 discontinuous formation of 

ith alternating regions of orfented and nonoriented. |-- 

the elongation of an individual spherulfte usually has a discon=. i 

4 tinugus pattern with a dist y line between the deformed and nondeformed| 
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| region; the pattern of deformation of spherulite "strings" markedly changes with |! : 
crystallization rate; in a I-hr. process the continulty of a string Its disrupted +1. 
between Individual spherulfte members, while in a 2,5-hr. process contacts be-~ 
tween spherulltes remain unaffected, and the deformation results In a single In= | j- 

| tegral string of elongated indlvidual spherulites; In a power fleld the deforma _ 
tlon of spharulites has a stepwise character, The authors conclude that the 
structural pattern of necks arising during the elongation of crystalline films. 
is determined by the supermolecular structure of the original film prior to the — 

i ortentation process. Orig. art. has: 7 figures.” . eed ms 
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TITLE: Effect of the degree of dispersion of the organometallic component of a mixed 
catalyst on the polymerization of ethylene , 


SOURCE: i esiomamipee es soyedineniya, v. 6, no. 11, 1964, 1955-1958 


TOPIC TAGS: polyethylene, polymerization catalyst, organometallic catalyst, [hexane ‘ 
pheny. lithium, butyl lithium, ethyl lithium, mixed catalyst, catalyst particle size, ~ 
‘ethylene polymerization 


ABSTRACT: The dependence of the polymerization and properties of polyethylene on the 
chemical composition and degree of dispersion of the organometallic component of the 

mixed catalyst was investigated. The mixed catalyst was prepared in the same manner ta 
all cases: ethylene-saturated n-hexane; ratio of RLi:TiCl=1:1, careful stirring, tempera- pain 
ture of -60 to -70C. The solid organometallic component CgHsLi of varying particle size a 
was prepared by the double decomposition of CgH5Br and alykyl-Li in various media. The 
‘degree of dispersion was estimated by visual observation under the microscope and also 
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"by comparing the infrared spectra of pure crystalline compounds. The micrographs show- 
ing the spherulitic structure of polyethylene indicate that the polymer reflects, to a certain. i 
extent, the form of the undissolved crystallites of the organometallic component. The dif- - _ 
ference in the size of the polyethylene spherulites is not greater than 1.6:1 according to. ee 
tn. type of phenyl-Li used, and this does not affect the mechanical properties, The rate of 
«-aylene absorption (maximum at 0-30C) and the yield of polymer (maximum = 2500 g/g 
cuuiv. with phenyl-Li made from bromobenzene and n-butyl lithium in hexane) were found 
tc be directly relaied to the dispersion of the organometallic compound in the medium. | The 
infrared spectra of phenyl-lithium samples (four types) showed almost complete identity. 

The intensity of the band varied slightly only over the range 900-1100 em~_, due usually to 

the deformation oscillation of the C-H bonds in the monosubstituted benzene depending on. 

the method of preparation. Although this variation in intensity is not great, on the basis 

of it 2 difference in the packing and structure of the crystals can be assumed, which limits — 
the movement of the C-H group in the molecule. The mechanical properties of polyethylene — 

do not depend on the dispersion of the catalyst component, but do depend on fae chemical - . | 
composition of the catalyst. "The authors express their gratitude to T. Vy. Talalayeva and 
A. N. Rodinov for their valuable suggestions and assistance in this work.” Orig. art. has; 


4 figures and 1 table. 
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AUTHOR: Kargin, V. Ae} Sogolova, T. 1.3 Rapoport~Molodtsova, Na Yal| 
TITLE: Effect of the size and geometric form of heterogenecus ————— 
oe eryatallization nuclei on the supramolecular structure of crystalline’ FEB 
. polymers . ey q Se 
Vigo iw get, = aN 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 6, no. li, 1964, ©. A 
2090-2092 : Te 


-TOPIC TAGS: polymer, gutta-percha, isotactic polystyrene, crystall- ; 
‘{zation, heterogeneous nucleation nucleus . _ ie 


“ABSTRACT: In earlier studies the authors have shown that the artifie'- fm 
cial introduction of heterogeneous crystallization nuclei into ; oe 
crystallizing polymers is an effective method for controlling their - 

supramolecular structures and, thereby, their mechanical properties © 
(Dokl, AN SSSR, 156, 1156, 1964; Dokl. AN SSSR, 156, 1406, 1964). 
“This study deals with the effect of the form, size, and number of 4 
these nuclef on the structure ‘of gutta-percha and isotactic polystyrene : As 
filme. Organic substances which do not react with the polymer and; oe 
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whose melting point is higher than that of the polymer (such aa indigo, ~ 
salicylic acid, _hexachlorobenzene, OF anthracene in the case of gutta~_ 
percha, and indigo or alizarm in the case of isotactic polystyrene) eure 
were used as heterogeneous crystallization nuclei, The polymers were |: 
mixed with the nuclei in a common solvent and crystallized from melts °, 
or solutions, Study of the polymer structures by optical microscopy oe ags 
showed that the size of supramolecular structures in the polymers ig i. 
determined by the size and number of nuclei, but the nature of supra- | 
molecular structures is determined by the geometric form of the nuclefL, 


Orig. art. has: 6 figures. 
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Effect of artificial crystallization nuclei on the kineties of 
crystallization and the mechanical properties of isotactic poly- 
styrene. Dokl. AN SSSR 156 no,6:1406-1408 Je 64. 
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a | SOURCE: ae polimerov, rio. 1, 1965, 5-16, and inserts following p. 16 


{TOPIC TAGS: polymer, ‘polymer etructure, polymer physical chemistry 


ABSTRACT: A review of studies, most of which were made by Academician 
-v, A, Kargin, on the formation of morphological forms (supramolecular | 
structures) in high polymers and on their effect on the mechanical prof = : 
erties of high polymers is presented under the headings: Variety of. 
supramolecular structures in polymers; influence of external effects on’ a 
supramolecular structures; control of supramolecular structures in 


polymers. 
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It is concluded that polymers exhibit a great variety Of supramo- 
lecular structures which considerably affect their. mechanical properties. 
| Owing to the coexistence of various: morphological forms, the crystalli- _. 
ation, melting, and mechanically induced structural transformations 
proceed stepwise in polymers and result in a heterogeneous and unstable = 
structure of polymeric materials. The main goal of "structural mechan- 
ics" of polymers is the establishment of relationships between individual 
supramolecular structures and mechanical properties of polymeric mate- 
‘rials for the purpose of controlling and stabilizing these structures. This 
jean be accomplished most efficiently by artificial seeding. The main’ — 
\trend which can be traced in the studies reviewed is the development of Fein 
new Polymeric, mater iane with stmnpooved siechanical Properties: Orig. ante. = nds 
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AUTHOR: Kergin, V. A.3 Sogolova, '. I.3 Spaposhnikova, T. K. 


TITLE: Use of artificiel crystallization nuclei for producing anisodiametric 
' morphological forms in erystallizing polymers. ; , 


: SOURCE: Vysokomolekulyarnyye soyedineniya, V+» 7, no. 2, 1965, 229-231 


TOPIC TAGS: crystallizing polymer, polyurethan \ artificial seeding, anisodiametric - - . . 


: particle, morphological forn, polymer strength 


' ABSTRACT: It has been shown that artificial seeding of crystallizing polyners with ~ 
acicular particles of high-melting organic compounds makes it/possible to produce. ~ 

- anisodiametric morphological forms and increase the strength\Of polymers. The ex- 0° ; 

| periments were conducted with polypropylene (PP) solutions and melts. Introduction. 
_ | of hexachlorobenzene (HCB) into xylene solutjons of PP Polofed by evaporation of | ae 

; the Solvent and sublimation of HCB at ihoc yielded PP films hich contained aniso- - aoe 

' @iametric structures (bands of spherulites). However, sublimation of the seeds - i 

loosened the structure of PP and adversely affected the strength of the films. “Ine= . 

' eorporation of 0.5—~3.0% alizarin into xylene solutions of PP followed by evapora—- =i 
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‘tion of the solvent at 140C and melting of the deposited films at 210C, or direct | 
. incorporation of alizarin into PP meits at 210C followed by a slow cooling of the . 
'« melt to 20C, also yielded PP films which contained bands of spherulites. Study of: 
: ‘the stress-strain curves of films prepared from melts showed that alizarin increases 
PP strength by ebout 50%. Orig. art. has: 5 figures. [Bo] 
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| polymers 4 , 
ne SOURCE: Vysokomolekulyarnyye soyedineniya, v- 7, no. 3, 1965, 385-388 ° 


TOPIC TAGS: seeding, morphological form, supramolecular stricture, heterogeneous 
-nucleus, polymer... ; ae 


-| ABSTRACT: Seeding polymers with heterogeneous Crystallization nucle 
“>|. compounds whose melting point is. above that of the polymer) is mn. 
pot controlling the morphological forms (supramolecular stru 

“\ Study of the nucleation mechanism showed thet seeding cause 

‘umer-nucleus boundary layer. These stresses can be observed in a polariscope aS (| 

oe Stresses result in the. formeticn of microscopic oriented ~~ i. 
’ | polymer sections undary. .These sections favor crystalli- |. 

+ gation and format the melt. cools. ; : 


}. of an investigation ce) number of polymers and. 
different seeds wre described in this paper. 
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stresses caused by artificial crystallization of. nuclei depends on their size, on- 
the nature of the polymer and nucleus, and on the nature of their interaction; - The 
authors. think:that it is possible to deed with nuclei which react .chemicelly with. 
the polymer. The microscopic ordering of polymer sections caused by stresses- ‘is 
unstable; supramolecular structures formed on the nuclei were shown to break down: 
| irreversibly at temperatures.above the melting point of the polymer when the nus 
. | elei were removed (e.g., by sublimation for the case of Re polypropyscne peedcd with 
| beesiloruenrepey Orig. ert. hes: 4 Hears ae : é a [Bo] -- 
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TITLE: On the characteristics of irreversible deformations Goto oe 
polyolefins — j B 


7 ae 


‘SOURCE: Vysokonoleiulyarnyye seedinaniee: VW 1, no. 3, 1965, 394-396 
Ved 
‘TOPIC TAGS: polyolefin, deformation mechanism, stress ee Pere a polypropylene ; 


polymer, polyisobutylene, defect formation, material failure / MIN $ microscope, 
‘MIM 8M microscope 


ABSTRACT: An. experimental study of the relaxation phenomena in crystalline 
polyolefins under stress and at high temperatures was conducted, Specimens of 
polypropylene!fere melted at 180C, and films + 204 thick were held for various 
periods at 1400. They were then studied under polarized light with an MIN-8 


microscope. The spherulites were: found to increase in size (reaching 700-8004 in .°* - 


| 4 hours) and:to acquire numerous defects, Films 7004 thick studied under a ~ 
natallographic microscope MIM-8M showed surface spherulites with radial cracks - 
upon being heated at 140-160C, No surface spherulites were found in specimens 
bestee at lower tempare ures ’ oe all the specimens held at 60-1600 acquired 
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erystal-like formations, ‘The study showed that the irreversible deformation is _— 
| prought about by the translocation of large: structural elements and that tension | > eo 
| eracks lead to the failure of crystalline polypropylene. Stress relaxation was |. .. 
found to be complicated by structural changes leading to the formation of ‘defects. |. oe 
Introducing polyisobutylend into polypropylene diminished the number of cracks. 
(Abstracter's nota: original article includes references to 5 figures, nons of 
which are shown). ° a 


1. 
Le 
th 
} 
| ASSOCIATION: Institut neftekhinicheskogo ‘ginteza AN SSSR im. A. V. Topchiyeva - 1 x 
| (Institute of Petrochemical Synthesis, AN SSSR); Fiziko khimicheskly institut | i 
im, L. Ya. Karpova (Physico-chemical Institute ‘ : |; 
SUBMITTED! O4Apr6h = ENCL: 00 su CODE: oc = | 

| NO REF SOV! 005 ; OTHER: 000 ek 


il? 
4 


} 


aman nee cone ere eee ee cr en al ence meantime denna mam ste ene cteremmenrerene sme $ 


A . 
PPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0" 


“APPROVED FOR RELEASE: goles 200 


SSE Soa Fira er ie 


1. Fizike-khinitneskiy institut 


we oa 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86- 00513R001651920007- 0 


CIA-RDP86-00513R001651920007-0" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651920007-0 


aS SS NTS TD EN ee ITI 


pe 


J -Rgt8es66 aun /eueca/e vm ees 
j ACC NR:  AP6001865 af SOURCE CODE: UR/0199/65/007/012/2108/211,,_ |: 


ae Xe > ¥ 


| 
x ya S 

: AUTHOR: Kargin, v. A.; Sogolova, T. I.; Kurbanova, I. 1,4" 60 | 
i ORG: Physicochemical Institute im. L. 


Ya. Karpov (Fiziko-khimicheskiy institut) 


TITLE: Effect of artificial nuclei on the crystallization conditions and mechanical 
properties of crystalline polypropylene { ‘AM Se 


SOURCE: Vysokomolekulyarnyye soyedineniya, v. 7, no. 12, 1965, 2108-2111 


TOrTG TAGS: polypropylene, crystallization, poles; ade-8 amachows toS. pro pints , 


mut Serra 
ABSTRACT: 


ed with a pendulum type dynamometer. ‘The specimens 

- The preparative 
conditions were shown to affect the diameter of the spherulite-type morphological 
forms produced; this diameter varied between 10 and 500 u in individual experiments. 


Addition of artificial crystallization nuclei produced finer, more form morpholog- S 
ical forms, accelerated crystallization, and improved the strengthhand deformability 
ef specimens in a wide tempera 


ture range. Stretching of polypropylene specimens pre- 
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‘TITLE! The problem of artificial nucleation centers for crystallizable pol mera | 


| source: AN SSSR. Doklady, v. 162, no. 5, 1965, 1092-1094, and insert facing ps - 
-|..1092 ae : Ee gaunt rae 


TOPIC TAGS: crystallization center, polypropylene, polyethylene, polyamide, ; 
crystalline polymer, polymer structure, heavy metal salt - 


: ABSTRACT: The effect of artificial nucleation centers (heavy-metal salts of or- |: 
ganic acids) on the macromolecular structure of crystalline polymers |(polypropy-- ne 
lene, polyethylene, polyamide) was investigated, The size of macro lecular . 
spheroidal aggregates was found to decrease substantially. upon introduction of 
- bismuth salicylate, titanium oxalate, or lead acetate into polypropylene and poly~| 
-amide, A similar effect was observed in low- and high-density polyethylene upon 
* Introduction o£ copper naphthionate, titanium oxalate, bismuth salicylate, cobalt 
naphthionate, lead palmitate, lead ecetate,- lead benzoate, and zine acetate, The. 
introduction of these nucleation centers causes an increase in the strength and 
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TITLE: The mechanism of action of nuclei in crystallizing polymers 
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‘SOURCE: AN SSSR. Doklady, v. 163, no. 5, 1965, 1194-1197, and insert facing p. 1153); 

| 3 

ifOPIG TAGS: organic crystal, crystal lattice structure, crystalline polymer, ; | 

leatalyzed crystallization, polystyrene, supercooling seed crystal, critical crystal |. 

eae induced crystallization, supercooled polymer i: 
t 


| ABSTRACT : It was previously shown that the introduction of high-melting substances | : 
ican initiate crystallization of polymers. The purpose of this work was to determine .. 
‘whether any solid particle, regardless of its chemical nature, can be introduced. _ 
‘into @ polymer and serve as 4 crystallization nucleus 24 Isotactic polystyrene wss 

‘used as the polymer. Metal oxides and various high-meiting organic compounds were 
introduced as seed crystals (2% by weight). It was found that the chemical nature | 

‘of the seed crystals has a significent influence on their effectiveness as crystal-,; 
‘lization initiators. Hydrophilic inorganic: crystals (quartz, oxides of zinc, alum; 
‘{num, vanadium, and titanium) do not initiate crystallization of polystyrene, ut do eee 
go effectively in the casé of hydrophilic polymers, such as polycaprolactam. | Organ-+ : 
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jic crystals (indigo, alizarine ; ‘ma 1,5- dinitroanthraquinone): initiate. crystallization ‘of 
idsotactic polystyrene, apparently because of the better ability of polystyrene to F 
wet their suffaces. Similarly, hydrophilic cotton fibers do not initiate erystal- i 
‘tiization of polystyrene, but become effective crystallization jnitiators after hydro=* 
iphobization with zine stearate. It was also found that the crystal lattice param- | . 
leters of the seed crystal need not correspond to those of the crystallizing polymers. ! 
‘Thus the "seed crystals" are apparently not true crystallization initiators, but | 
‘rather structure-forming centers which promote arrangement of polymer chains at the . 
jerystal surface into configurations favorable to incipient crystallization. This is - 
further supported by deta on the correlation of crystal-size limits and temperature.’ 
_|Apparently, no upper crystal-size limit exists. The lower erystal-size limits change. <. 
isymbatically with temperature. The results obtained suggest two effective ways of | 
-{ubilizing the above crystallization initiators: 1) to lower the crystallization | 
>t 
A 


| temperature for a given melt temperature ; and 2) to lower the temperature of the 
molten polymer for a given crystallization temperature. Orig: art. has: 1 table. 
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“ PITLE: Application of (n-C3H7)26d, n-CHCdC1 and n-C,H/CdI in polymerization of ~~ 
- ethylene a4 af a eo 


qHit, 
SOURCE: VySokomolekulyarnyye soyedineniya, V« 8, noe 1, 1966, 8-10 
TOPIC TAGS: polyethylene plastic, organocadmium compound, polymerization catalyst - 


ABSTRACT: In this work, (n-C H7) 90d (I), n-C3H7Cd61 (II), and n-G3H-Cdl (III) in © 

mixtures with TiCl,, were investigated as polymerization catalysts ton propylene,y . 

- substituting for the generally used organic aluminum compounds. This is an ] 
expansion of the earlier published study by the authors on organic cadmium : 

- compounds as components of mixed polymerization catalysts (Vysokomoleke soyedes 5y ; 

846, 1963). II and III are white solids insoluble in n-hexane (solvent used in 

' this polymerization), have poorly developed surface structure and, therefore, are 
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 snefficient as catalysts. I is readily soluble in organic solvents and was found ._ 
to be a very effective catalyst at very low concentrations (1 g mole per 11 kg of 

' polyethylene). The product prepared with I (softening point 137=-139C) has high 

- tensile strength (4l00--4500 kg/em?), and may serve in the preparation of strong 

oriented local yas fibers. yOrig. art. hasi 1 table. 
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t TITLE: Effect-of artificial seeds on the impact toughness and wear resistance of 
af a are 
crystallizing polymers q 47 
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SOURCE: Vysokomolekulyarnyye soyedineniya, v- 8, no. 4, 1966, 645-649 


© | vopIc TAGS: crystallizing polymer, impact toughness, wear resistance, artificial 


seeding, morphological form 

thod for controlling the morphology . 
chanical properties. This paper 

f artificial seeding on the impact 


ABSTRACT: Artificial seeding is an effective me 
of crystallizing polymers and improving their me 
describes the results of a study of the effect. o 

toughness and wear resistance of such polymers. The tests were conducted with a 

| pendulum-hammer and a Grasselli-type machine , respectively, which were developed by 
the authors for testing’small-size polymer specimens in a wide temperature range. 
The apparatuses and procedures are described in the source. The experiments were con- 
ducted with polypropylene’ (PP), polyamide’548 and isotactic polystyrene’seeded with 
organic salts such as bismuth salicylate (0.54), titanium oxalate (0.5%), or lead 

| acetate (1%), or with indigo (2%). Study of cross sections of the original and seeded 
polymers showed that seeding decreased spherulite size (e.g., from 100 to 10—12 4 
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"Pig, 1. Abrasion resistance of original 
‘polypropylene (1), and of polypropylene 
;seeded with bismuth salicylate (2) or 

3 ; titanium oxalate (3) 


_in the case of PP, and resulted in uniform: morphology. ; 
the impact toughness (e.g., from 6 to 40 kg:cm/cm* at 10¢ in the case of PP) and the | | 
wear resistance of the polymers. Abrasion tests were conducted with the use of a | 
metal grate (S. B. Ratner's method), and drasion was estimated from weight loss data. | 
The results of abrasion’ tests of PP are given (see Fig. 1). ‘Orig. art. has: 5 figure 
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TITLE: Electronmicro tion of the crystallization of polymers jn the 


presence of artificia 
SOURCE: vysokomolekulyarnyy® soyedinaniya, Ve B, noe 55 1966, gh9-951. 
ylene plastic, polyethylene plastic; alectron microscopy s 


TOPIC TAGS: polypr op 
SY electron microscope 


crystallization/ JEM- 
Bey bismuth 


weight additives (a. 
~IlI, silica 


-Ti, zirconium oxalate 


The effect of high melting, 


ABSTRACT + 
salicylate-I, titanium oxalate, copper naphthionate 
etc) upon crystallization of polypropylene end high and low density polyethylene 
THe study was performed using 


gel, 
was investigated by means 0 

electron microscope JEM-5¥. ‘The samples 0 ys izing agents wer 
suspensions into the solutions or melts of the polymers. Independently of their 
chemical structures jficial mclei result in orientation of the polymer at the 
polymer-nucieus interphase and are affective when the supramolecular spherolitic and 
dendritic struc formed in the presence of nuclei are 
similar in their morphology 


tures are formed. The structures 
to those formed in the absence of the artificial yucleic 
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41 Particles of the order of 0.03--0,0 4, act as artificial nuclei in experimsnis 
with polypropylene and III. I and Il’were found to be of little effect when high = _. 
density polyethylene crystallizes as monocrystals, but are quite effective when tha . 
crystallization results in spherolitic formation. Orig. art. has: h figures, 
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‘SOURCE: Zevodskaya laboratoriya, v. 32, no. 5, 1966, 609-611 B 


neni TAGS: polymer structure, polymer chemistry, physical chemistry 
instrument, thermoplastic material, tensile strength, elongation, film processing 
‘ABSTRACT: ‘The article describes three newly developed instruments which 
nvolved in the study of the 
of polymers over a wide temperature 
interval. The first is a dynamometer o 


: the pendulum type (illustrated 
in the article) designed for determination of the tensile strength and 

the elongation limits of Polymer materials ove 
interval and at different rates of elongation. The initial size of the 
Samples used igs: length 10-20 mm, width 1-5 mn, thickpess 0.05-0.5 mm; 

the voluge of the minimum amoun i -5 mm’, and the maximum 
lis 50 mm, etailed specifications of the instrument, 


strument for the elongation of wide films, 
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TITLE: Controlling the mechanical properties of polymers by modifying 
their morphological forms [Paper presented at the First Conference on 
Polymer Mechanics held in Riga in November 19657 

SOURCE: Mekhanika polimerov, no. 5, 1966, 643-650 
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ABSTRACT? a ee. Sadie Seely ; 
Recent developments in the control of polymer morphology 
involving the addition of artificial nucleus-forming agents (NFA's) -- 


finely -divided particles of substances inert to the polymers -- have 
_been highlighted in a Soviet paper. , 


; Tie most effective NFA's proved to be certain salts such as. 
‘bismuth salicylate, titanium oxalate, lead benzoate, lead acetate, 
‘lead phosphate, copper naphthicnate, zinc acetate, and cadmium 
“benzoate, Addition of small amounts (0. 2—0. 5%) of these NFA's 
‘to polymers makes it possible to control morphology and to improve : 
_ mechanical properties without affecting the color of the polymers, 
* “this is in contrast to dyes used in the past for this purpose. __ 
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The presence of NFA's (salts) in polymers considerably de- 
creases the effect of crystallization conditions on morphology, in- 
creases the mechanical strength of samples prepared under differ- 
ent crystallization conditions in a wide range of temperatures, and 
improves the stability of the polymers to thermal effects during prep~ 
aration, (See Fig. 1.) 


Mechanical property measurements showed, €.g., that the 
‘addition of NFA considerably improves the wear resistance and im- 

. pact strength, and lowers the brittle point of polypropylene. The 
addition of 0. 2% of certain NFA's improves the [tensile] strength of 


polypropylene and low-density polyethylene by 200—250%. 


NFA's slow down the necking of polypropylene films (80 to 
| ‘100 » thick) on stretching. The addition of 0.5% bismuth salicylate 
to polypropylene increases. the induction,period of the. necking of . 


films subjected to a constant stress of 310 kg/cm? from 30 sec for the 


initial polymer to 8000 sec for polypropylene which contains added 


NFA. fo eee = 
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Experiments conducted with slowly crystallizing isotactic ‘poly- 
styrene showed that solid, finely divided NFA particles do not accel- . 
erate the linear growth rate of spherulites. Instead, NFA particles 
decrease the size and increase the number per unit volume of spheru-, 
lites py increasing the number of crystallization nuclei. The solid. 
NFA particles are often located in the center of morphological forms,’ 
but do not actually represent crystallization nuclei. : ; 


of the particle and polymer be the same; glassy particles, liquid 
drops, or gas bubbles also produce a nucleus -forming effect. 


The mechanism of nucleus formation was studied by varying the 
heating temperature of polymer melts and the crystallization tem- 
perature. Experiments conducted with an isotactic polystyrene, 
whose intrinsic crystallization nuclei had been eliminated by heat . 


| 
| 
| 
| 
{ 
| 
| ‘not require that the types and parameters of the crystalline lattices .~ 
| 
| 


treatment ana to which large crystals of indigo or other substances 


{ 

1 

' 

| 

The nucleus-forming effect of the added NFA particles does | 
| 

| 

had been added, showed 1) that the presence of foreign particies | 
i 


| initiates the formation of intrinsic nuclei in the polymer, and 2) that _ 
| the effectiveness of the particles depends on temperature, 
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The results of the research confirmed that the addition to poly- 
mers of finely divided NFA particles accelerates crystallization, de~ 
creases the size of and makes it possible to control the morphologi-. 
cal forms of the polymers, and improves the heat resistance and 
mechanical properties of the polymeric materials. 


The use of NFA is recommended for the preparation of bulky 
articles because NFA accelerates crystallization; it is also recom- - 
mended for use in structures or products subject to thermal shock. 
The new method for controlling the morphology (and hence the prop- 
‘erties) of polymers is expected to promote wider use of polymers as 
construction materials. : 


This research was carried out at the Physicochemical Scien- . 
tific Research Institute im. L. Ya. Karpov. The author of the arti-, 
cle is a close associate of Academician V. A. Kargin, 2 leading \ 
Soviet scientist whose chief area of.interest is the relationship be- - 
tween the morphological forms and the mechanical properties of 
polymers. [esos Vo 3» no. 2/ 
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